Pregnancy.
The concentration of ascorbic acid in the liver in seven pregnant guinea-pigs ranged from 81 to 150, mean 117, and three found to be pregnant when receiving arachis oil gave 158, 126, 134; mean 139. For controls, we have only five receiving arsenic (see below), range 84-470, and three exposed once to X-radiation, range 119 to 356, the mean for the eight animals being 214. This very wide range does not allow any final conclusions, but there is no indication of the increase in pregnancy shown by mice and by rats (Table I; for references see above). The seven male controls show a similar range (99 to 352, mean 202).
Intraperitoneal injections of hydrocarbons in arachis oil.
(1) 1.2.5.6.-Dibenzanthracene (60 mg./100 g. body weight). Animals killed 3 to 9 days later. The figure was low (mean 132) in 4 out of 5 females, and rather higher (mean 158) in 4 males.
(2) 2-Acetamidofluorene (40 mg. /100 g. body weight). Animiials (2 males, three females) killed 3 to 7 days later. The mean of the 5 concentrations was 126. (For further data about 2-acetamidofluorene see the following paper by Al. E. Urquhart.) (3) Stilboestrol (25 mg./100 g. body weight). One male, one female, killed 4 days later, gave 120 and 138.
(4) Arachis Oil alone (1 ml. 100 g. body weight) gave as mean figures 127 in 6 mnales and 123 in 7 females. These figures do not differ appreciably from those obtained when the above three compounds were injected in arachis oil.
In our earlier experinients on mice Kennaway, Kennaway and Warren, 1944) arachis oil injected subcutaneously or intraperitoneally was found to lower the concentration of ascorbic acid in the liver by about 12 per cent, which change appeared to be due to enlargement of the liver.
Arsenic.
Arsenic is undoubtedly carcinogenic in inan (for literature see Neubanier, 1947) , but attempts by many workers to find any such effect in various species of animals have given almost wholly negative results. Guinea-pigs were given as high a concentration of arsenic in the drinking water as was tolerated over a long period. A solution (A) was made of 10 g. As203 and 10 g. K2CO3 in 1 litre, which is the same concentration of arsenic (As203) as that of Fowler's solution of the British Pharmacopoeia, of which the official dose for a man is 0-12 to 0 5 ml. three times daily. If one reckons 0 35 ml. as a mean dose, three times daily, a man (70 kg.) would take 10 mg. As203 per day.
At this rate a guinea-pig weighing 0'5 kg. would take mg.= 0'07 nmg.; a dilution of Solution A was made containing this amount in 25 ml. (Solution B). The guinea-pigs received one feed daily of greenstuff which was not allowed to remain in the cage; the dry diet of oats and bran then induced them to drink during the rest of the day. Solution B given as drink caused fatalities. The concentration was then reduced to I of this amount, which, with occasional periods of rest, was tolerated. The ascorbic acid in the liver was estimated in 7 animals, of which the last 2 had been under treatment for 940 days; ten females and 3 males lived for more than 635 days. All which died were examined, and no tumours of any kind were found.
X-radiation.
Eight guinea-pigs were exposed to X-rays (150r at half value layer, 250 kV. and 44.5 cm. focal skin distance). The dosage rate was approximately 68r/min.
Five animals died within a few months, the remaining three lived for over a year.
No tumours of any kind were found.
Riboflavin and ascorbic acid.
In mice of some strains (Kennaway and Daff, 1946 ) the addition to a vitaminfree diet of riboflavin, either alone or together with casein, in amounts of 4 mg.
per 100 g. dry diet, raised the ascorbic acid of the liver from the mean level given by the diet alone (187) and the ascorbic acid in the liver estimated. The graph shows that there was little difference between those receiving a diet with, or without, 4 mg./100 g. riboflavin, while 8 mg. riboflavin was associated with a more rapid diminution of ascorbic acid. The number of animals in this last series is small, but the uniformity of the curve suggests that the results are significant.
Thus both in the mouse and in the guinea-pig the smaller amount of riboflavin is associated with a larger amount of ascorbic acid. In the guinea-pig one might suppose that riboflavin increased the rate of consumption of the store of ascorbic acid. In the mouse the small amount of riboflavin can replace yeast or milk very efficiently as a supplement to a vitamin-free diet, and would seem therefore to promote the synthesis of ascorbic acid; possibly the larger amount of riboflavin Three agents which are carcinogenic in other species (2-acetamidofluorene in the rat, nmouse, cat, rabbit and fowl: arsenic and X-radiation in man) have given negative results in regard to carcinogenesis in guinea-pigs.
Factors which in the mouse and rat increase the concentration of ascorbic acid in the liver (pregnancy; intraperitoneal injection of 1: 2: 5: 6-dibenzanthracene, 2-acetamidofluorene, or stilboestrol, in arachis oil, and of the oil alone) have no such action in guinea-pigs and appear rather to produce a considerable diminution. Exact comparison of the ascorbic acid content of the organs of different series of guinea-pigs requires exact control of the intake of this compound which was not attempted in these experiments. These results as a whole suggest that the factors which increase the concentration of ascorbic acid in the liver of mice, and of rats, excite an increased demand for this compound to which animals capable of synthesising it respond by over-production, whereas in those lacking this power the store is depleted.
SUMMARY.
The action of carcinogenic agents upon the guinea-pig is of interest because this species resembles man, and differs from the mouse, rat, and rabbit in its inability to synthesise ascorbic acid. Under the conditions stated, three agents, namely 2-acetamidofluorene, arsenic, and X-radiation failed to produce tumours in guinea-pigs. Compounds (2-acetamidofluoreine, 1: 2: 5: 6-dibenzanthracene, stilboestrol) of a class which in the mouse and rat increase the concentration of ascorbic acid in the liver have the opposite effect in the guinea-pig. The peculiar relation of riboflavin to the metabolism of ascorbic acid in the mouse, and in the guinea-pig, is compared.
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